Abstract
find-me-signal [4] . Recently, it has been shown that annexin A1 (Anx A1) and its peptide derivatives are released by apoptotic cells and also very efficiently promote the phagocytosis of apoptotic cells [5] . The latter is an important physiologic homeostatic mechanism that is associated with non-inflammatory or anti-inflammatory sequalae (reviewed in [6] ). Anx A1 is a mediator of the antiinflammatory actions of glucocorticoids (reviewed in [7] ), which further promote non-inflammatory or even anti-inflammatory phagocytosis of apoptotic cells [8] . In contrast, exogenous Anx A5, which preferentially binds to PS, skewed the cytokine secretion of macrophages after contact with apoptotic cells towards pro-inflammatory cytokines in in vitro assays [9] . The same effects were observed for secondary necrotic cells (suppl. Fig. 3) . Furthermore, the addition of Anx A5 to apoptotic cells significantly increased their in vivo immunogenicity [10] . Importantly, Anx A5-coupled apoptotic tumour cells induced the regression of growing tumours [11] . In an infection model, Anx A5 bound to PS of apoptotic Leishmania promastigotes also enhanced the release of the inflammatory cytokine TNF-␣ by granulocytes [12] . Anx A5 inhibits apoptotic and necrotic cell uptake by macrophages most likely through interference with the availability of PS for recognition [13, 14] . Anx A5, in contrast to Anx A1, inhibits the phagocytosis of apoptotic cells by internalization of PS exposing membrane areas [15] . [19] . Danger signals like HMGB1 [20] , uric acid [21] or ATP [22] [24] , which are only preserved in the case of mechanical stress-induced necrosis.
From the immunological point of view, apoptotic cells are non-or even anti-inflammatory [16] while primary as well as secondary necrotic cells stimulate the immune system [17]. During apoptosis the re-transport of PS from the outer to the inner leaflet of the plasma membrane declines. Besides the massive disturbance of plasma membrane morphology, the plasma membrane of apoptotic cells is known to remain ion selective for a long time. If apoptotic cells are not swiftly cleared, they change their membrane composition [18] and turn to secondary necrosis. Secondary necrotic cells have undergone apoptosis for a while and then loose their membrane integrity. Primary necrotic cells result from viable ones, which have immediately lost their membrane integrity due to strong external impacts. Cytotoxic components can then get in contact with immune competent cells and trigger an immune response
To elucidate the role of Anx A5 under normal physiological conditions we generated Anx A5 knock out (KO) mice [25] . Surprisingly, initial studies did not detect an altered phenotype of these mice [26] . By performing analyses with respect to the clearance of dying cells we could also detect no significant differences between WT and Anx A5 KO mice in the immune response towards apoptotic cells [23] . The endogenous levels of Anx A5 are low (<10 ng/ml in serum; [27] 
Materials and methods

Animals
The experiments were performed with 10-12- Fig. 4 ). (Fig. 2) . This was to be observed at 0.75 hr ( Fig. 2A and B) as well as at 3.5 hrs (Fig.  2C and D) 
Staining with X-Gal and FDG
Statistical analysis
after injection of the necrotic cells. The uptake of multiple necrotic cells per phagocyte (high positive macrophages) was highly significantly enhanced in Anx A5 KO mice when compared
with Anx A5 WT animals (Fig. 2D, right graph) . Similar effects were observed by using mechanical stress-induced primary necrotic cells for the phagocytosis assays (suppl. Fig. 4 ). (Fig. 3) .
Stimulated macrophages of Anx A5 KO mice show an increased secretion of IL-10 after contact with primary or secondary necrotic cells
We analysed in vitro the secretion of the anti-inflammatory cytokine IL-10 and that of the inflammatory cytokine TNF-␣ of LPS activated peritoneal macrophages after contact with primary or secondary necrotic cells. The secretion of TNF-␣ did not significantly differ between macrophages of Anx A5 KO and WT animals (Fig. 3). However, activated macrophages of Anx A5 KO mice showed a higher secretion of IL-10 in response to mechanical stress-induced necrotic cells as wells as to UV-B induced secondary necrotic cells in comparison to WT macrophages
Stimulated macrophages express Anx A5
The (Fig. 4B ). Fig. 5 ). [6] and [35] ). An impaired clearance of UV irradiated, apoptotic tumour cells by macrophages can also lead to specific tumour rejection. We previously showed that exogenous Anx A5 decreased apoptotic cell uptake by peritoneal macrophages and concomitantly increased their uptake by DC [11] [14] . Also mechanical stress-induced necrotic cells were favourably taken up by macrophages of Anx A5 KO mice when compared with WT animals (suppl. Fig. 4) . However, the consecutive production of cytokines was strongly modulated. We further observed that after contact of the macrophages with the dying and dead cells, the Anx A5 promoter activity was down-regulated (suppl. Fig. 2 [9, 43] 
Anx A5 in macrophages after activation with LPS (Fig. 4). We quantified the activity of the endogenous Anx A5 promotor in the KO cells by measuring the b-galactosidase activity of the reportergene by staining the Anx A5 knock out macrophages with fluorescein di-␤-D-galactopyranoside (FDG) reagent. F4/80 positive macrophages displayed a 4.3-fold higher ß-Gal activity after stimulation with LPS than without stimulation
An allogeneic tumour regresses slower in Anx A5 KO mice
Fig. 2 Uptake by macrophages of necrotic cells in presence or absence of endogenous Anx A5. Macrophages in the peritoneum of the mice had contact with CFSE-labelled heat-induced (30 min., 56°C) primary necrotic WEHI 231 cells for 0.75 (A, B) or 3.5 hrs (C, D). Following, a peritoneal lavage was performed and the phagocytosis by macrophages, which were identified with F4/80 staining, of the necrotic prey was determined. In (A) and (C), representative dot plots of the analyses of the phagocytosis by flow cytometry are shown. Macrophages of Anx A5 KO mice showed a significantly enhanced uptake of primary necrotic cells after 0.75 hr (B) as well as after 3.5 hrs (D). Note: The phagocytic ability of peritoneal macrophages of Anx A5 KO mice to take up multiple necrotic cells per phagocyte (high positive macrophages) was highly significantly enhanced when compared with macrophages of WT animals (D, right graph
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Fig. S1. UV-B irradiation and mechanical stress induce necrosis in
